In a sample of 1,897 youth studied across the last year of elementary school to the second year of high school, we identified five trajectories of drinking frequency. Three of those (nondrinkers, middle onset, and late onset drinkers) were not drinking in elementary school; two others (moderate drinkers and early high drinkers) were. Among originally nondrinking groups, multiple impulsigenic traits and the acquired preparedness risk model predicted membership in groups that subsequently began drinking. Membership in trajectory groups characterized by drinking during this age period was associated with (a) the experience of alcohol-related problems and (b) further increases in both impulsigenic traits and alcohol expectancies. Youth vary considerably in the development of drinking behavior across the transitions from elementary to high school. Harms associated with early drinking involve both problems from drinking and increases in high-risk personality traits.
Alcohol consumption increases dramatically during the period of late elementary school to early high school, from rate estimates of 7-10% in late elementary school (Chung et al., 2012; Donovan, 2007; Gunn & Smith, 2010) to approximately 40 -50% by the end of the first year of high school (Chung et al., 2012) . Even infrequent drinking during these periods is clinically significant both as a marker of other forms of concurrent dysfunction and as a predictor of future adjustment problems. The simple measurement of drinking frequency has proven to be the best concurrent predictor of the presence of alcohol use disorder symptoms among adolescents (Chung et al., 2012) . For boys and girls age 12, reports of having consumed alcohol just one day (or more) during the preceding year have sensitivity of 1.0 and specificity of .94 (boys) and .95 (girls) in the concurrent prediction of any DSM-IV alcohol use disorder symptom over that year (Chung et al., 2012) . At age 15, having consumed alcohol 3 days or more during the preceding year has sensitivity of 1.0 and specificity of .80 (boys) and .77 (girls) for the same prediction.
In addition, drinking relates to several other problem behaviors, such as early onset marijuana use, early sexual intercourse, and low value on academic achievement (Jessor, 1987) . Prospectively, early consumption predicts diagnostic status and alcohol problems in later adolescence and adulthood (DeWit, Adlaf, Offord, & Ogborne, 2000; Grant & Dawson, 1997; Guttmannova et al., 2012) . Early consumption also appears to increase risk transdiagnostically through its predictive influence on personality change . For these reasons, it is important to understand the developmental emergence of drinking frequency during adolescence.
Historically, developmentally oriented substance use research has focused on predicting increases in drinking with a single growth-trajectory (i.e., initial use and subsequent increases in drinking). Studies of this nature use a variable-centered approach, which describes the average characteristics and behavior of the sample in question and uses a regression approach to predict sample increases in drinking behavior over time. Although research of this nature is parsimonious and helpful when examining average trends within a population, it does not address the possi-bility that individuals or subgroups vary meaningfully in their patterns of use over the adolescent years.
Trajectories of Drinking Behavior
It appears that adolescents follow different developmental trajectories in their drinking behavior. For example, some youth never begin drinking, others increase their consumption early in adolescence, others are abstinent until later adolescence, and others reduce their drinking over the adolescent years (e.g., Chassin, Pitts, & Prost, 2002; Tucker, Orlando, & Ellickson, 2003; Windle, Mun, & Windle, 2005) . This focus on variability among people is often described as a person-centered approach (Cicchetti & Rogosch, 2002) . The establishment and characterization of alcohol use trajectories among early adolescents can be helpful in differentiating among different typical developmental patterns, as well as between developmentally normative drinking and drinking that is likely to become problematic.
To date, research to identify groups reflecting different patterns of change in drinking over time has typically studied youth beginning age 12 or 13 and focused substantially on trajectories of binge drinking and their correlates. Studies examining binge drinking trajectories from adolescence to emerging adulthood have found that trajectory groups characterized by earlier drinking onset and/or heavier drinking patterns were at elevated risk for later substance abuse and/or dependence (Chassin et al., 2002) , as well as other negative outcomes such as failing to graduate high school and higher rates of crime (Hill, White, Chung, Hawkins, & Catalano, 2000) .
Although there has been much less focus on identifying trajectories of drinking frequency among youth, there is a need to do so (see Colder, Campbell, Ruel, Richardson, & Flay, 2002 concerning trajectories of drinking frequency among youth slightly older than those in the current study). Because of drinking frequency's predictive power, the screener for youth drinking developed by the National Institute on Alcohol Abuse and Alcoholism and American Academy of Pediatricians (National Institutes of Health, 2011) focuses on this variable. We anticipated trajectories that differed with respect to age of initiation, rate of drinking increase, and average drinking levels.
Predicting Trajectory Group Membership
Although identification and characterization of trajectory groups is important in its own right, the prediction of which trajectory an individual is likely to follow is also a vital step in informing prevention efforts. Studies of binge drinking predictors have identified some predictors of membership in trajectory groups positive for binge drinking. These include social and parenting factors, such as friend use, friend approval of use, and parent approval of use (Chassin et al., 2002; Hill et al., 2000; Oesterle et al., 2004) ; male gender (Chassin et al., 2002; Hill et al., 2000) , and engagement in other externalizing and delinquent behaviors, as well as depressive symptomatology (Chassin et al., 2002; Hill et al., 2000) .
In recent years, using traditional variable-centered approaches, the acquired preparedness (AP) model of risk (Davis, Riley, & Smith, in press; Smith & Anderson, 2001 ) has proven useful in predicting drinking behavior among youth making the transition from elementary school to middle school (Settles, Zapolski, & Smith, 2014 ). The AP model specifies transactions among personality-based and learning-based risk factors to predict, among other things, early drinking onset. In brief, the model is as follows.
The basic science literature on person-environment transaction theory (Caspi, 1993) holds that individuals with different personality traits can experience the same environmental event differently from each other. The AP model extends this idea to propose that because individuals can experience the same event differently, they can also learn different things from the same event. One's learning, in turn, influences one's behavior. Thus, one's personality helps shape one's learning experiences and predicts one's behavior. Dysfunction results when individuals are differentially prepared to acquire high-risk expectancies as a function of highrisk personality traits (Smith & Anderson, 2001; Smith, Williams, Cyders, & Kelley, 2006) .
The AP model has received empirical support. Prospective research showing that variation in traits predict subsequent changes in psychosocial learning, which in turn predict behavior, has been demonstrated for multiple forms of addictive behavior (Corbin, Iwamoto, & Fromme, 2011; Doran et al., 2013; Pearson, Combs, Zapolski, & Smith, 2012; Settles, Cyders, & Smith, 2010; Wardell, Read, Colder, & Merrill, 2012) .
Recent theory (Davis et al., in press) and prospective data (Pearson et al., 2012; Settles et al., 2010 Settles et al., , 2014 have highlighted the role of the trait of urgency in the AP process. Urgency, understood to reflect the tendency to act rashly when highly emotional, is thought to reflect an emotion-driven disposition toward risky behavior (Davis et al., in press ). According to the AP model, urgency predicts increased expectancies for social facilitation from drinking, which in turn predict subsequent drinking behavior (Settles et al., , 2014 . Teens high in urgency may act rashly, such as by drinking, to alleviate a negative mood or enhance a positive mood. They may find drinking behavior reinforcing socially, because socializing can provide comfort, distraction from other concerns, and positive mood states (Watson, Clark, McIntyre, & Hamaker, 1992) .
1 As described next, we used the AP model to predict membership in high-risk drinking frequency trajectory groups.
The Current Study
The current study had four goals. First, we sought to characterize different developmental trajectories for drinking frequency over a 5-year period from late elementary school through the second year of high school. We selected this age period to focus on the development of very early drinking.
Second, once we had identified trajectories reflecting different patterns of drinking behavior across the 5-year period, we sought to investigate the relationship between membership in drinking frequency trajectories and the experience of a wide range of drinking-related problems. To do so, we first conducted a trajec-1 Past tests of the AP model have often focused on one of the two urgency facets, positive or negative urgency. One AP model test in college students found differential performance between the facets. Because in the current study, which is the first over an extended period of early adolescence, we found no differences when testing the AP model with negative urgency alone or with positive urgency alone, we report results using the overall urgency trait. This document is copyrighted by the American Psychological Association or one of its allied publishers.
This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
tory analysis of drinking problems. We then investigated the overlap between membership in drinking frequency and drinking problem trajectory groups. Our general hypothesis was that there would be substantial overlap in membership between groups characterized by higher drinking frequency and earlier onset and groups characterized by the experience of multiple drinking problems. Third, we sought to test whether the AP process could differentiate between trajectory groups before drinking onset. We hypothesized that trajectory groups characterized by earlier onset and higher frequencies of drinking would have higher levels of urgency and expectancies. Further, we tested whether the AP process was specific to the trait of urgency by also including prediction of social facilitation expectancies and drinking from other impulsigenic traits, including lack of planning and sensation seeking. We also extended the AP model by testing whether the experience of early pubertal onset predicted increases in each of the impulsigenic traits. Pubertal onset is associated with elevated negative affect, emotional volatility, and increases in ill-advised action when emotional (Allen & Matthews, 1997; Luna & Sweeney, 2004; Spear, 2000; Steinberg, 2004) . In addition, early pubertal onset, often defined as occurring before 75% of one's peers (Lynne-Landsman, Graber, & Andrews, 2010) is thought to influence biological, social, and contextual risk for ill-advised and risky behaviors. We hypothesized that early puberty would predict increases in the trait of urgency and we also investigated whether it predicted increases in the other impulsigenic traits.
Finally, we sought to examine co-occurring changes in risk factors as members of some trajectory groups begin to drink or drink more frequently. In light of variable-centered evidence of reciprocal influence between drinking behavior and both personality and learning-based risk factors (Riley, Rukavina, & Smith, 2016; Smith, Goldman, Greenbaum, & Christiansen, 1995) , we hypothesized an effect of trajectory group, such that membership in trajectory groups that began to drink would be associated with a greater increase in impulsigenic traits and alcohol expectancies over time.
Method Sample
Participants were 1,897 youth in 5th grade at the start of the study; they were drawn from urban, rural, and suburban backgrounds and represented 23 public schools in two school systems. The sample was equally divided between girls (49.9%) and boys. At Wave 1, most participants were 11 years old (66.8%), 22.8% were 10 years old; 10% were 12 years old; and .2% were either 9 or 13 years old. The ethnic breakdown of the sample was as follows: 60.9%, European American, 18.7% African American, 8.2% Hispanic, 3% Asian American, and 8.8% other racial/ethnic groups.
Measures
Demographic and background questionnaire. Participants were asked to circle their sex, write in their current age (in years), and indicate which label(s) best described their ethnic background.
The Pubertal Development Scale. The Pubertal Development Scale (PDS; Petersen, Crockett, Richards, & Boxer, 1988) consists of five questions for boys and five questions for girls. Sample questions are, for boys, "Do you have facial hair yet?" and, for girls, "Have you begun to have your period?" Individuals respond on a 4-point scale. Scores on the scale correlate highly with physician ratings and other forms of self-report (r values ranging from .61 to .67; Brooks-Gunn, Warren, Rosso, & Gargiulo, 1987; Coleman & Coleman, 2002 ). In the current study, internal consistency estimates of reliability within gender, within wave were ␣ ϭ .97 or higher. We used the common dichotomous classification of the PDS (Culbert, Burt, McGue, Iacono, & Klump, 2009; Pearson et al., 2012) as prepubertal or pubertal, with mean scores above 2.4 indicative of pubertal onset.
The UPPS-P Child Version. The UPPS-P Child Version (Zapolski, Stairs, Settles, Combs, & Smith, 2010) measures the five traits of positive urgency, negative urgency, lack of planning, lack of perseverance, and sensation seeking. Item responses are on a 4-point Likert-type scale, ranging from 1 (not at all like me) to 4 (very much like me). Scale scores were calculated as the mean item response. At Wave 1, the spring of 5th grade, coefficient alpha estimates of internal consistency for the five scales were positive urgency, .89; negative urgency, .85; lack of planning, .77; lack of perseverance, .65; and sensation seeking, .79. Reliability estimates were slightly higher in succeeding waves.
Positive and negative urgency are facets of an overall urgency domain (Cyders & Smith, 2007) . Following the recommendation to model facets separately only when they produce different results (Strauss & Smith, 2009 ), we ran preliminary analyses that indicated that all predictive effects were the same for the two facets, and the traits were highly correlated (Wave 1 r ϭ .63 and higher in subsequent waves). We thus concluded there was no basis for studying the facets separately, so we combined them and used overall urgency. Lack of planning and lack of perseverance are facets of an overall low Conscientiousness domain (Cyders & Smith, 2007) . The two traits correlated r ϭ .42 at Wave 1, but preliminary analyses showed that predictive effects sometimes differed between the two facets, so we analyzed them separately.
The Positive and Negative Affect Schedule-Child Version. The Positive and Negative Affect Schedule-Child Version (Laurent et al., 1999 ) measures positive and negative affectivity in children. It was based on the adult PANAS (Watson, Clark, & Tellegen, 1988) and developed and validated for children in Grades 4 -8. Items were adapted to ask how one "generally" feels rather than how one feels "over the past few weeks." We used both the negative and positive affectivity scales. There is impressive evidence for both scales' reliability and validity (Laurent et al., 1999) . For both scales, internal consistency estimate of reliability was ␣ ϭ .90 at wave 1 and slightly higher subsequent waves.
The Memory Model-Based Expectancy Questionnaire. The Memory Model-Based Expectancy Questionnaire (Dunn & Goldman, 1996) provides an extensive assessment of alcohol expectancies in children. Based on past research , we chose to study the expectancy that alcohol facilitates positive, social experience. The scale begins with the stem, "Drinking alcohol makes people ____." Children then read items that complete the stem (e.g., "friendly," "fun") and then circle one of four responses: "never," "sometimes," "usually," or "always." Thus, items are scored on a Likert-type scale. Internal This document is copyrighted by the American Psychological Association or one of its allied publishers.
consistency reliability was estimated at ␣ ϭ .82 at Wave 1, with higher estimates subsequent waves. This scale correlates with drinking cross-sectionally (Dunn & Goldman, 1996 , 1998 and predicts drinking onset in youth (Settles et al., 2014) . We additionally chose to study the expectancy that alcohol consumption leads to wild and crazy behavior. The scale begins with the stem, "Drinking alcohol makes people ______." Children then read items that complete the stem (e.g., "wild," "loud") and circle one of four responses: "never," "sometimes," "usually," or "always." Thus, items are scored on a Likert-type scale; ␣ ϭ .73 at Wave 1 and higher subsequent waves.
The Drinking Styles Questionnaire. The Drinking Styles Questionnaire (Smith, McCarthy, & Goldman, 1995) provides a number of measures of drinking behavior; we chose to measure self-reported drinking frequency because it is the best marker of concurrent alcohol-related problems, as noted above (Chung et al., 2012) . Drinking frequency was measured at each wave, using a single item asking how often one drinks alcohol. A drink was defined as "more than just a sip or a taste. (A sip or a taste is just a small amount or part of someone else's drink or only a swallow or two. A drink would be more than that.)" Response choices ranged from 0 ("I have never had a drink of alcohol") to 1 5 ("I drink alcohol almost daily"). Participants respond to describe their usual or typical behavior. Responses are not geared to a single time window, such as past month. This single-item assessment has proven stable over time and there is good evidence for its construct validity (Guller, Zapolski, & Smith, 2015; Gunn & Smith, 2010; Settles et al., 2014) .
In addition, we examined drinking-related problems using the same instrument. Drinking problems were assessed by asking for the presence of 14 negative drinking related outcomes at any time in one's life. Example items include "While drinking, I have said or done embarrassing things," "I have passed out from drinking too much," "I have taken foolish risks when I have been drinking," "I often have ended up drinking on nights when I planned not to drink," and "I have gotten into trouble with my parents for drinking alcohol." Drinking problems scores were the total number of problems reported at each wave. Reported problems are based on lifetime experience. There is good evidence that the measure is internally consistent and stable over time (Smith, McCarthy, & Goldman, 1995) . Validity evidence is provided by multiple outcome studies, including evidence of self-informant agreement (e.g., Settles et al., 2014; Smith, McCarthy, & Goldman, 1995) .
Procedure
Participants were recruited using a passive consent procedure. Parents of all potential participants received a letter, through the U.S. mail, describing the study. Parents were asked to call a provided phone number or return an enclosed, stamped letter if they did not want their child to participate. In addition, youth had to assent to participate and sign an assent form at each wave. Out of 1,988 fifth graders in the participating schools, 1,897 participated in the study (95.4%). Reasons for not participating included (a) declination of consent by parents, (b) declination of assent by youth, and (c) youth language disabilities. Questionnaires were administered by study staff in the children's classrooms or in a central location, such as the school cafeteria, during school hours. It was made clear to the students that their responses on the questionnaire were to be kept confidential and no one outside of the research team would see them. The research team introduced the federal certificate of confidentiality for the project and emphasized that they were legally bound to keep all responses confidential. The questionnaires took 60 min or less to complete. This procedure was approved by the University of Kentucky's Institutional Review Board (06 -0900-F4S) and the participating school systems. Children who left the school system were invited to continue to participate. Those who consented did so either by completing hard copies of questionnaires delivered through the mail or by completing the measures on a secure web site. They were paid $30 for doing so. Participants completed the measures every 6 months from the spring of 5th grade (the last year of elementary school) through the spring of 8th grade (the end of middle school) and then twice more annually: in the spring of 9th grade and the spring of 10th grade.
Data analytic method. First, we examined trajectories of the development of drinking frequency across the nine waves of the study. Two common approaches to examining trajectories over time are growth mixture modeling (GMM; Muthén & Shedden, 1999) and group-based trajectory modeling (GBTM; Nagin, 2005) . GMM involves the identification of multiple growth curve models within a sample, which allows for the consideration of variability among individuals within a given growth curve model. In this sense, GMM is a highly person-centered data analytic approach. One possible limitation of this approach is that the inclusion of random effects in a group-based model, which allows for withingroup variability, often leads to the identification of fewer distinct trajectory groups than does the alternative approach of GBTM (Nagin & Odgers, 2010) . The GBTM approach does not allow for the modeling of within-group variability, instead viewing the trajectory group solution as a useful device for summarizing trajectories that differ from one another. One advantage of not allowing for within-group variability is the likelihood of identifying more trajectory groups and in that sense providing a richer characterization of differences in patterns of change over time (Nagin & Odgers, 2010) . The same feature is a limitation of this approach: Although GBTM is understood to be a person-centered approach, it is perhaps less so than GMM, because it does not model variability within groups.
With these considerations in mind and with the goal of identifying as full a range of trajectory patterns as possible, we used GBTM. We modeled trajectories as a function of measurement wave with SAS Version 9.3 PROC TRAJ. We used zero inflated Poisson modeling because a large number of participant responses were zeros (reflecting no drinking). Briefly, longitudinal data are used to identify the number of groups that best fits the data and to describe the shape of the trajectory for each group. One can then calculate the probability of each individual belonging to each of the groups that make up the model; individuals can then be assigned to the group to which the probability of their belonging is highest.
Several fit indices are used to determine the optimal number of groups and the validity of the grouping result. The Bayesian information criterion (BIC) and the Akaike information criterion (AIC) become increasingly less negative with improvements in the fit of the group structure. Those statistics can be supplemented by additional statistics and guidelines for selecting the best trajectory solution. When the average probability of group membership is This document is copyrighted by the American Psychological Association or one of its allied publishers.
greater than .70 for each group (Nagin, 2005) , the identified group structure is thought to fit well. One also avoids group structures with extremely small group sizes, out of concern for the stability of the structure (Nagin, 2005) . The analysis proceeded as follows. We first specified two groups and then tested a series of models in which we increased the number of groups and used the BIC, the AIC, the average probability of group membership, and the group sample size to evaluate model fit (Nagin, 2005) .
To address the second goal of the study, we also conducted a trajectory analysis of reported drinking problems, using the same GBTM method as described above. We again began by specifying two groups and then testing a series of models in which we increased the number of groups and used the BIC, the AIC, the average probability of group membership, and the group sample size to evaluate model fit.
To address the third goal of the study, testing whether the extended AP model predicted membership in trajectory groups, we used structural equation modeling. We anticipated ordering the groups in terms of emergent dimensions such as age of initiation, rate of increase, or average drinking frequency. Using Mplus (Muthén & Muthén, 2004 , we estimated the model using maximum likelihood robust to violations of normality. Because 27.7% of the girls and 21.8% of the boys had experienced pubertal onset by the spring of 5th grade (Wave 1; Tables 1 and 2), we defined positive pubertal status at Wave 1 as reflecting early onset. We describe specifics of the model below, once we have reported on the trajectory model results.
To evaluate model fit, we relied on two relative fit indices, the comparative fit index (CFI) and the Tucker-Lewis index (TLI), and two absolute fit indices, the root mean square error of approximation (RMSEA) and the standardized root-mean-square residual (SRMR). Guidelines for what constitutes good fit vary. CFI and TLI values above either .90 or .95 are thought to represent very good fit (Hu & Bentler, 1999; Kline, 2005) . RMSEA values of .06 or lower are thought to indicate a close fit, .08 a fair fit, and .10 a marginal fit (Browne & Cudeck, 1993; Hu & Bentler, 1999) , and SRMR values of approximately .09 or lower are thought to indicate good fit (Hu & Bentler, 1999) . Models are judged to fit the data well when good fit is supported by most fit indices. We also report the model chi-square.
To address the fourth goal of the study, testing whether membership in drinking trajectory groups was associated with ongoing increases in risk factors, we conducted a series of growth curve analyses. We tested whether trajectory group membership predicted risk factor growth over time. We separately modeled growth across the nine waves of urgency, sensation seeking, lack of planning, and the social facilitation expectancy. Our model included the longer elapsed time (12 months) between Waves 7, 8, and 9 than the 6-month elapsed time between Waves 1-6. We modeled both linear and quadratic growth trends, and, as described below, we modeled trajectory group membership as a predictor of growth on each variable. To assess model fit, we again used the CFI, TLI, RMSEA, and SRMR.
Results

Participant Retention
Supplemental Table S1 in the online supplemental material provides retention data for the study. Retention from one wave to the next ranged from 92.4% to 99.2%, for an overall retention rate of 74.6% over nine waves. Youth who participated in all waves of the study did not differ from those who participated in fewer waves on any demographic, criterion, or trait variable. Therefore, we inferred that data were missing at random. Missing data were imputed using the expectation maximization (EM) procedure, which has been shown to produce more accurate estimates of population parameters than do other methods, such as deletion of missing cases or mean substitution (Enders & Peugh, 2004) . As a result, we were able to make full use of the entire sample of n ϭ 1,897. approximately 88% of our participants were nondrinkers at Wave 1, only about 46% were nondrinkers by Wave 9. The average number of problems reported increased by 1.5 over the 5-year period. 
Descriptive Data
Trajectory Identification and Characterization
We used Nagin's (2005) procedure to determine (a) whether individual differences in trajectories of drinking frequency could be characterized in terms of subgroups and (b) what the number and shapes of the drinking frequency trajectory groups were. We conducted the analyses on nine waves to model the trajectories as a function of measurement wave. For each solution, we assigned participants to the group for which he or she had the highest probability of belonging.
Drinking frequency trajectories: Selection of trajectory models. For this analysis, BIC and AIC values became progressively less negative from the three-group solution to the five-group solution. The six-group solutions produced BIC and AIC values that were less negative, but they included groups with very small samples sizes and did not involve groups with substantively different trajectories from those apparent in the fivegroup solutions. We therefore adopted five-group trajectory solutions for drinking frequency. The five-group solution had average group membership probabilities from .72 to .89. Thus, there was clear, straightforward assignment of individuals to trajectory groups. AIC values, BIC values, and average group probabilities for each trajectory solution are reported in Table 3 .
Drinking frequency trajectories. As shown in Figure 1 , 566 (29.8%) of the 1,897 youth reported essentially no drinking at each of the nine data collections from 5th grade through 10th grade (nondrinkers group). A second group, n ϭ 734 (38.7%) reported no drinking through the first five waves of data collection, then reported increased drinking beginning in the sixth wave, which corresponds to the fall of 8th grade (late onset drinkers). A third group, n ϭ 178 (9.4%) reported no drinking through the first three waves of data collection, then reported an increase in drinking beginning in the fourth wave, which corresponds to fall of 7th grade (middle onset drinkers). A fourth group of 312 (16.4%) youth reported moderate drinking throughout the nine waves of data, with a slight, but steady increase (moderate drinkers). The final group was the smallest group, consisting of 107 youth (5.6%) who consistently endorsed relatively high levels of drinking behavior, which steadily increased over the nine waves of data collection (early high drinking group). The top panel of Table 4 provides information concerning the presence of linear, quadratic, and cubic change trends for each group.
Drinking problems trajectories: Selection of trajectory models. For this analysis, BIC and AIC values became progressively less negative from the three-group solution to the five-group solution. The six-group solutions produced BIC and AIC values that were less negative, but they included groups with very small samples sizes and did not involve groups with substantively different trajectories from those apparent in the five-group solutions. We therefore adopted a five-group trajectory solution for drinking problems. The five-group solution had average group membership probabilities from .90 to .97. Thus, there was clear, straightforward assignment of individuals to trajectory groups. AIC values, BIC values, and average group probabilities are provided in the bottom panel of Table 3 .
Drinking problem trajectories. As shown in Figure 2 , 1,014 (53.4%) of the 1897 youth reported no drinking related problems at each of the nine data collections from 5th grade through 10th grade (no problems group). A group of 507 youth (26.7%) reported no drinking problems through the first seven waves of data collection, with an increase in the 8th and 9th waves, corresponding to the springs of 9th and 10th grade (low late-onset problems group). A group of 139 youth (7.3%) also reported increasing levels of drinking problems beginning in the last two waves of data collection; however, the increase in problems was more extreme (high late-onset problems). A fourth group of 105 (5.5%) youth reported moderate levels of drinking problems across the nine waves of data collection (moderate problems group). The final group consisted of 132 youth (7.0%) who endorsed no drinking related problems across the first two waves of the study and then relatively rapid increases in drinking problems beginning in the third wave which corresponds to the spring of 6th grade (early onset problems group). The bottom panel of Table 4 provides information concerning the presence of linear, quadratic, and cubic change trends for each group. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
Covariation between drinking frequency and drinking problems trajectory group membership. There was a high degree of covariation in membership of drinking frequency and drinking problems trajectory groups (Table 5 ; ⌫ ϭ 0.84). Just over 28% of youth reported no drinking and no drinking problems. Of those who reported no problems, 53% reported no drinking. Of those in the early high drinking frequency group, 83% were in either the moderate or early onset problems trajectory groups. Of those in the early onset problems trajectory group, 95% were in either the middle onset, moderate, or early high drinking frequency trajectory groups. Of youth in the middle onset drinker group, reflecting onset in fall of 7th grade, 84% were in trajectory groups characterized by problems from drinking.
Prediction of trajectory group membership. We focused our predictive test on differentiating among the three trajectory groups that were not drinking at study outset. That is, we tested Figure 1 . Drinking frequency trajectory groups. These lines represent the smoothed curves for each group's change over time. On the x-axis, Waves 1-7 refer to biannual data collections, which occurred in every 6 months beginning in the spring of 5th grade (1) through the spring of 8th grade (7). Wave 8 refers to the fall of 9th grade, and Wave 9 refers to the fall of 10th grade. Nondrinkers, n ϭ 566; late-onset drinkers, n ϭ 734; middle-onset drinkers, n ϭ 178; moderate drinkers, n ϭ 312; and early-high drinkers, n ϭ 107. Drinking frequency was assessed on a 6-point scale ranging from 0 ("I have never had a drink of alcohol") to 5 ("I drink alcohol almost daily"). whether the AP model could differentiate among the nondrinker, late onset (drinking frequency begins to increase in fall, 8th grade), and middle onset (drinking frequency begins to increase in fall, 7th grade) trajectory groups. For these analyses, we defined trajectory group membership as an ordered categorical variable (1 ϭ nondrinkers; 2 ϭ late onset drinkers; 3 ϭ middle onset drinkers). The core model we tested had the following characteristics: (a) positive pubertal status in spring of 5th grade predicted each impulsigenic trait in the fall of 6th grade, controlling for 5 th -grade trait levels; (b) each impulsigenic trait in fall of 6th grade predicted expectancies for social facilitation from drinking in spring of 6th grade, controlling for prior expectancy levels; and (c) spring, 6th grade social facilitation expectancies predicted membership in trajectory group. All cross-sectional associations between variables or their disturbance terms were modeled as well. We note that this predictive model is not fully prospective, because trajectory groups were derived including all waves, from 5th grade through 10th grade. However, predictors were assessed prior to drinking onset in any of the three groups. Because the trait lack of perseverance did not predict drinking in any model when the other impulsigenic traits were included, we trimmed it from the model. We thus report model tests involving three impulsigenic traits Figure 2 . Drinking problems trajectory groups. These lines represent the smoothed curves for each group's change over time. On the x-axis, Waves 1-7 refer to biannual data collections, which occurred in every 6 months beginning in the spring of 5th grade (1) through the spring of 8th grade (7). Wave 8 refers to the fall of 9th grade, and Wave 9 refers to the fall of 10th grade. No problems, n ϭ 1014; low late-onset problems, n ϭ 507; high late-onset problems, n ϭ 139; moderate problems, n ϭ 105; and early onset problems, n ϭ 132. Note. The percentages reported are percentages of the full sample of 1,897. ⌫ ϭ .84. This document is copyrighted by the American Psychological Association or one of its allied publishers.
This article is intended solely for the personal use of the individual user and is not to be disseminated broadly. tested in one model: urgency, sensation seeking, and lack of planning. We modeled puberty dichotomously and the traits and expectancies on an interval scale. Skewness and kurtosis were minimal. To conduct the mediation tests necessary for testing our AP model-based hypotheses, we again used Mplus, utilizing 1,000 bootstrapped samples. We conducted a set of statistical tests to see if predictive patterns were consistent with mediation hypotheses: (a) puberty's prediction of social facilitation alcohol expectancies mediated by each of the impulsigenic traits, and (b) each impulsigenic trait's prediction of trajectory group membership mediated by social facilitation alcohol expectancies (the AP risk process). Figure 3 depicts the structural model we tested, after trimming the trait lack of perseverance. As indicated in the Figure, the model fit the data well. Positive pubertal status in spring, 5th grade predicted increases in trait urgency in fall, 6th grade. Pubertal status did not predict changes in any other trait. Each of the three traits-urgency, sensation seeking, and lack of planning-as well as social facilitation expectancies, assessed in fall of 6th grade, predicted trajectory group membership, above and beyond prediction from each of the other variables.
Tests of mediation from pubertal status through lack of planning and sensation seeking to prediction of social facilitation expectancies were nonsignificant. The indirect test from pubertal status through urgency to the expectancy variable produced b ϭ .005, z ϭ 1.64, p ϭ .05. Because we had a directional hypothesis, this result reflects a one-tailed test. The 95% confidence interval, which of course is two-tailed, includes 0 (Ϫ.001-.08).
Tests of mediation reflecting the AP process were nonsignificant for lack of planning and sensation seeking. As hypothesized, for urgency, the mediation test produced b ϭ .01 (95% confidence interval .004 -.02), z ϭ 2.77, p Ͻ .01. That is, there was a significant indirect effect in which urgency predicted increases in social facilitation expectancies from drinking, which in turn predicted drinking frequency trajectory group membership.
Variation in growth of impulsigenic traits and alcohol expectancies among the three originally nondrinking trajectory groups. Figure 4 depicts smoothed growth curves of four of our risk factors among trajectory groups reporting no drinking at Wave 1. Across the three groups overall, urgency scores had a modest, positive slope (b ϭ .05, p Ͻ .01). There was no overall quadratic effect. The slope was negatively correlated with the intercept (b ϭ Ϫ.23, p Ͻ .001), indicating a greater rate of increase among those who started lower on the trait. A model with trajectory group predicting urgency growth fit well:
2 (42) For the expectancy that alcohol facilitates social experience, overall neither the linear nor quadratic effects differed from zero, nor was the slope related to the intercept. A model with trajectory group predicting the alcohol expectancy growth fit moderately well:
2 (42) ϭ 324.657 p Ͻ .001; CFI ϭ .93, TLI ϭ .92; RMSEA ϭ .07 (confidence interval .06 -.07); SRMR ϭ .06). The slope of expectancy endorsement did differ by trajectory group (b ϭ .28, p Ͻ .001) as did the intercept (b ϭ .13, p Ͻ .001). There was no association between quadratic change and group membership. Thus, although there was no overall change in the expectancy for social facilitation from drinking, there was more positive change as a function of increased values on the ordinal variable reflecting onset and earlier onset of drinking. Additional nonprospective and descriptive analyses. We report on additional nonprospective and descriptive analyses in the online supplemental material. With respect to nonprospective analyses, we tested whether 5 th -grade characteristics could differentiate between the two trajectory groups already drinking in 5th grade (the moderate drinker and early high drinker groups; see Supplemental Table S2 ). We did so by entering urgency, sensation seeking, lack of planning, lack of perseverance, the expectancy for social facilitation from drinking, the expectancy for wild and crazy behavioral effects from drinking, positive affect, negative affect, early puberty, and gender simultaneously as predictors in a binary logistic regression (0 ϭ moderate drinker, 1 ϭ early high drinker). As shown in Supplemental Table S2 the early high drinking group had higher rates of sensation seeking, expectancies for wild and crazy behavioral effects from alcohol, and positive affect, and were more likely to have experienced pubertal onset.
With respect to descriptives, GBTM provides for description of structurally different trajectory patterns over time. Variation within This document is copyrighted by the American Psychological Association or one of its allied publishers.
trajectory groups is not modeled. To provide the reader with information concerning the variability within trajectory groups, Supplemental Table S3 in the online supplemental material provides a sample of information on drinking behavior reported by members within trajectory groups. For three waves (spring of 5th, 7th, and 9th grades) we report the percentage of participants, by group, who reported engaging in drinking behavior.
Discussion
Building on the important work of others in the establishment and characterization of development trajectories of drinking behavior (e.g., Chassin et al., 2002; Colder et al., 2002; Hill et al., 2000) , we studied developmental trajectories of drinking frequency (a strong marker of concurrent and future dysfunction; Chung et al., 2012) among youth beginning in elementary school. The trajectory groups that emerged were largely consistent with those identified in prior studies of trajectories of binge drinking and of youth at different ages (Chassin et al., 2002; Derefinko et al., 2016; Hill et al., 2000; Warner, White, & Johnson, 2007) . It now seems clear that there exists considerable variability among youth in the developmental patterns by which they approach alcohol consumption.
The drinking frequency trajectory solution suggested a number of different, noteworthy patterns of the development of drinking behavior across early adolescence. Three of the groups, together representing 77.9% of the sample, were characterized by no meaningful drinking through 6th grade, with two groups reporting subsequent onset: one in the fall of 7th grade (9.4%) and the other in the fall of 8th grade (38.7%). Strikingly, a fourth group of youth, comprising 5.6% of the sample, fell in a trajectory group characterized by drinking behavior at the start of the longitudinal period, in the spring of 5th grade, followed by increases in drinking frequency over time. Throughout the period from late elementary to high school, this group was drinking at rates associated with the likely presence of alcohol use disorder symptoms (Chung et al., 2012) . A larger group of 16.4% fell in a group also characterized by drinking from the beginning of the longitudinal period; this group reported drinking far less often.
Although not surprising given the young age of the participants, the reported rates of drinking frequency were relatively low compared to what would characterize heavy drinking among young adults. For example, the Wave 9 average drinking rate for the early high drinkers' trajectory group was just under a value of 3 on our scale, a value reflecting drinking alcohol about once a month. Importantly, this rate of drinking frequency is clinically noteworthy. For the oldest youth in our sample (age 16; most 10th graders are 15 or 16), drinking 12 or more times a year (once a month or more) has sensitivity and specificity of .90 and .86 for boys and .89 and .87 for girls in the concurrent prediction of DSM-IV alcohol use disorder symptoms. For this age group, drinking just three or more times a year, a rate reflected in a score of 2 on our scale, has sensitivity of 1.0 and specificity of .73 (boys) and .72 (girls) for the same concurrent prediction. These two groups represent patterns of very early drinking that would concern health care professionals.
We emphasize four additional conclusions from this study. First, a gamma coefficient of .84 indicated there was a very high degree of covariation between membership in drinking frequency and drinking problems trajectory groups. Earlier onset and higher rates of drinking among youth ages 11-15 is strongly associated with the experience of problems from alcohol consumption. For example, 16% of the middle onset drinking frequency group (drinking beginning in 7th grade) were in a trajectory group reporting drinking problems also beginning in 7th grade (mean 5 reported problems by spring of 10th grade), and another 25% were in a trajectory group reporting a sharp upsurge in drinking problems in high school (mean 7 reported problems by spring of 10th grade). The late onset drinking frequency group (onset in 8th grade) reported the lowest frequency of drinking of any group besides nondrinkers, yet 46% fell in trajectory groups reporting some problems from drinking. Even the low rates of drinking reported by early adolescents are problematic and hence worthy of clinical attention.
Second, an extended version of the AP model of risk, which itself has received empirical support in short-term studies of youth (Settles et al., 2014) and longer-term studies of emerging adults (Corbin et al., 2011) , could be used to differentiate among youth in different drinking frequency trajectory groups before those youth had begun drinking. To varying degrees for different youth, the tendency to act rashly when distressed may have been potentiated by early pubertal onset and in turn potentiated high-risk alcohol expectancies. Variation in this process occurred prior to drinking onset for many youth and predicted membership in trajectory groups that differed in their subsequent approaches to alcohol consumption. It is important that three groups of youth, who differed in their risk for alcohol use disorder symptoms and the experience of drinking problems, could be differentiated prior to their progression along different drinking pathways.
Third, drinking frequency trajectory group membership was predicted by two other impulsigenic traits as well: sensation seeking and lack of planning. Risk for membership in early adolescent onset drinking trajectory groups is related to prior variation on at least three different personality traits. The tendencies to seek stimulation, to act without forethought, and to act rashly when emotional may all contribute to risk for early onset drinking behavior. Interestingly, the AP process appeared to operate with trait urgency, but not with the other impulsigenic traits. Should this latter finding replicate, intervention efforts designed to disrupt the urgency-expectancy association may prove fruitful.
Fourth, the risk factors that differentiated among the middle onset, late onset, and nondrinker trajectory groups themselves changed over time as a function of trajectory group membership. Group membership predicted differences in the growth curves of urgency, sensation seeking, lack of planning, and the expectancy for social facilitation from drinking. In each case, membership in earlier drinking onset groups was associated positively with an increase in the linear slope of risk factor endorsement as well as with differences in quadratic change over time. Not surprisingly, the magnitude of change in the risk factors was small, but it appears to be meaningful. For example, whereas a mean expectancy item score difference of .18 at Wave 3 differentiated 7th grade onset drinkers from nondrinkers, mean expectancy item endorsement for the 7th grade onset group increased .64 over the nine waves and, by spring of 10th grade, exceeded expectancy endorsement by the nondrinkers by a mean item difference of .45.
It has been recognized that personality does change over time, albeit modestly (Roberts, Wood, & Caspi, 2008) . The finding that change can be predicted by drinking frequency trajectory group This document is copyrighted by the American Psychological Association or one of its allied publishers.
membership is consistent with the possibility that engagement in certain behaviors can produce personality change (Riley, Peterson, & Smith, 2017) . There are, of course, many possibilities. Perhaps youth in early onset drinking groups have a set of attributes that account for subsequent increases in both drinking and impulsigenic traits, in which case drinking would play no role in personality change. These and other hypotheses merit investigation.
We also compared the two groups that reported drinking at the start of the study, in 5th grade. We found that members of the early high drinking group differed from the moderate drinking group by virtue of higher levels of sensation seeking, positive affect, and expectancies for wild and crazy behavioral effects from drinking. Perhaps this group represents very early onset "partiers." How this group might differ from other groups in later adolescence and early adulthood may also merit inquiry.
The current findings should be viewed in the context of the study's limitations. First, we did not model variability among youth who are members of the same trajectory group. The GBTM trajectory solution we report is as a useful device for characterizing different patterns of drinking change over time, but it does collapse across variability among youth placed in the same group. Second, though there were relatively low attrition rates, we cannot know whether the results would have differed with even higher retention. Third, we developed trajectory models for drinking frequency and drinking problems, but not drinking quantity. We did so because of the primary role drinking frequency plays in assessing risk among young adolescents and the relative dearth of trajectory analysis of frequency, but the possibility of important trajectory differences in drinking quantity among children this young does seem possible (Colder et al., 2002) . Fourth, all risk factor and drinking behavior reporting was assessed by questionnaire and not supplemented by interview data. Fifth, we tested the AP risk process using the overall urgency trait, whereas past studies have focused on one of the two facets: negative or positive urgency. We did so because the two facets did not perform differently in any predictive model. The degree to which the distinction between negative and positive urgency is useful among youth merits further investigation. Sixth, we did not assess the context of the drinking behavior.
In sum, early adolescents vary in the trajectories along which they approach alcohol consumption. Membership in trajectories characterized by elementary school or middle school onset of drinking increases risk for alcohol use disorder symptoms and is associated with the experience of multiple problems from drinking. Three groups of youth who did not drink for the first 12-18 months of the study and began to differ in their drinking behavior in mid to late middle school could be differentiated by the AP process and by multiple impulsigenic traits prior to drinking onset. Membership in drinking onset trajectory groups was, in turn, associated with ongoing increases in both impulsigenic traits and alcohol expectancies. These findings can help inform researchers and clinicians about the different developmental paths along which youth engage in the consumption of alcohol, as well as the nature of risk for and risk from early onset drinking behavior.
